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Effects of hand loading on different arm postures during simulating
rock-climbing
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Musculoskeletal disorders of the upper extremity due to sports activities occur in rock climbing. It is an
important issue to diagnose the risk factors of cumulative trauma disorder (CTD) and early preventive prior to
sports injuries. Therefore, the purpose of this study was to analyze the effect of hand loading and muscular
fatigue in different elbow angles for rock climbing. Six rock climbers were recruited for this study, average age
was 23.2+3.8 years. Four load cells and an EMG system were integrated to collect force and EMG data
simultaneously. The EMG measure included wrist flexor, wrist extensor, brachium biceps and triceps muscles.
Forces and EMG data were collected in elbow 90° and 0°. Results showed dominant hand has larger loading
than non-domain hand. There were larger loading of force and EMG at elbow 90° as compared to elbow 0°. The
support duration and the time when MF appear distinct fall is lower in open-hand than in crimp condition. The
development of isometric muscle endurance is important to long-term support in rock climbing. Wrist flexor and
extensor always energize at the same time, so it will attach equal importance to the strength training of both
muscles.
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